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REVIEW ARTICLE

Building urban climate resilience: learning from the ACCCRN experience in India

Divya Sharma*, Raina Singh and Rozita Singh
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(TERI), New Delhi, India

(Received 26 November 2013; accepted 3 June 2014)

This article highlights the various methodologies adopted for the preparation of climate resilience strategy
in seven cities (Surat, Indore, Gorakhpur, Guwahati, Shimla, Bhubaneswar and Mysore) of India under the
Asian Cities Climate Change Resilience Network (ACCCRN) programme. It analyses these methodolo-
gies and the overall processes adopted in each of these cities for its potential for replication and brings out
the inherent challenges, gaps and opportunities in achieving this.
Discussions with the key city stakeholders involved in the ACCCRN process and implementing

partners were conducted to understand their views on the need and efficacy of resilience planning in
Indian cities as well as the challenges encountered by them during the process. Several issues and
suggestions that have emerged from the experiences of the city stakeholders could guide city-level
engagements in future. Based on these experiences, key lessons have been highlighted with the aim of
guiding the cities to undertake urban resilience planning in future.

Keywords: urban climate resilience; methodologies; capacity-building; ACCCRN; Indian cities

1. Introduction1

Climate change will impose a wide array of stress-
ors on urban areas. Some of these are likely to
involve the direct and easily understood impacts
of storms, sea level rise, temperature change and
extreme climatic events, but others will involve
indirect impacts that reverberate through the sys-
tems, viz., energy, transport, communications, etc.,
that urban areas depend on (Moench et al. 2011).
Planning for urban resilience offers cities the oppor-
tunity to prepare for and respond to these stressors.
Resilience can be defined as the ‘ability of a sys-
tem, community, or society exposed to hazards to
resist, absorb, accommodate, and recover from the
effects of a hazard in a timely and efficient manner
by preserving and restoring its essential basic

structures and functions’ (UNISDR (United
Nations International Strategy for Disaster
Reduction) 2009, p. 24). Urban resilience generally
refers to the ability of a city or urban system to
withstand a wide array of shocks and stresses
(Leichenko 2011).

Because climate change impacts cross multiple
scales and sectors, urban climate change resilience
(UCCR) planning requires involvement of multiple
levels of governance, such as the central govern-
ment, state government and the city government.
While the central government is the policy-making
body, the state government generally looks at the
budgetary allocations and policy facilitation and
implementation. The policies formed at both
national and state levels are materialised into
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implementable projects at the city or local level. It
is this interaction and coordination at various levels
that helps a city achieve its development goals. In
India, the Ministry of Urban Development (MoUD)
is responsible for formulating national-level policies
and coordinating the activities of various nodal
authorities related to urban development in the
country. However, the function of urban develop-
ment falls under the State List of the Constitution of
India. This means that the formulation and imple-
mentation of development plans and projects falls
within the parameters of the state-level nodal
departments. The legislations and regulations gov-
erning urban development and finance allocation
are also defined at the state level. At the city
level, the municipal corporations are responsible
for provision and maintenance of urban infrastruc-
ture and services. Thus, urban resilience planning
depends on the integration and coordination with
multiple agencies. Achieving this cross-departmen-
tal coordination becomes a grave challenge espe-
cially when climate change risk does not always
emerge as a priority for city administration
(Jabareen 2013). Even local governments that
demonstrate proactive strategies often face a lack
of legal mandate from national governments to
implement advanced measures (OECD 2010;
Thornbush et al. 2013).

Taking into consideration the current capacity
gaps in the cities of the developing world, there is
a need to identify different ways of scaling up
capacity-building to equip city stakeholders to
advance UCCR efforts (Brown et al. 2012). This
could be achieved through training programmes,
workshops, web-based short courses, etc.
Proactive attempts to build climate resilience
require coordinated actions by various local gov-
ernment departments and new mechanisms for
collaboration between local government depart-
ments and with civil society organisations (Tyler
& Moench 2012).

In Asia, the role of the Asian Cities Climate
Change Resilience Network (ACCCRN), a seven
year initiative2 (2008–2015), supported by the
Rockefeller Foundation, has been significant in
building UCCR. Over the years, ACCCRN has

worked in 10 cities in four Asian countries (India,
Indonesia, Thailand and Vietnam). All these cities
were chosen through a set list of criteria, such as
geographic location, climate-related hazards already
being faced by these countries and interest of the
local government to associate with the initiatives, to
name a few. The initiative has supported these cities
by developing and demonstrating effective pro-
cesses and practices for addressing urban climate
vulnerabilities using participatory planning as well
as implementing targeted intervention projects.
Some of these cities, such as Surat, have also
gone forward to institutionalise urban climate resi-
lience agenda into the city government’s agenda.
The city stakeholders, both civil society and private
sector, played an active role in the process and
spearheaded several pilot projects in the city.
Some of these projects included setting up of the
Urban Health and Climate Resilience Centre
(UHCRC) and the Surat Climate Change Trust
(SCCT). The approach brought out several exam-
ples and methodologies that can be replicated and
adopted by other cities as well. The initiative is now
poised to expand its network and reach to 30+ cities
within six countries. This calls for a deeper under-
standing and analysis of merits and demerits of the
various methodologies adopted by different part-
ners in different cities.

The discourse in this article focuses on the
methodologies adopted in the seven Indian
ACCCRN cities – Surat, Indore, Gorakhpur,
Shimla, Bhubaneswar, Mysore and Guwahati, for
vulnerability assessment and climate resilience
planning. The cities for this study have been cho-
sen on the basis that these were the first amongst
the ones where ACCCRN is engaging and had
developed their respective resilience strategies to
the extent that this study could analyse the impact
it made and its potential for replication. The article
assesses and informs the merit and replication
potential of these methodologies for planned scal-
ing up and expansion of such initiatives. It draws
from literature review of the assessment studies
and strategy documents prepared under the pro-
gramme, and detailed discussions and structured
interviews with all the ACCCRN partners in India
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and the key city stakeholders involved in the pro-
cess in each of the seven cities. It brings about the
key components of various methodologies and
discusses how methodological differences and
procedures differ from city to city due to the con-
textual differences of each city. It may be noted
that the article does not draw inferences on how
technically sound these methodologies are, but
aims to understand the stages, drivers and chal-
lenges in the process of building urban climate
resilience. The article provides recommendations
that may be useful to the city stakeholders for
replicating similar resilience planning exercises.

2. The ACCCRN programme

The ACCCRN programme was devised as a holis-
tic programme involving multiple partner organisa-
tions (Table 1) with an objective of building
capacities to plan, finance and coordinate resilience
strategies in the chosen cities, developing network
for knowledge and learning coming out from the
experiences from cities, and scaling up the learning
and processes to new cities (acccrn.org).

In ACCCRN, the concept of resilience has
drawn heavily from literature on ecosystems and
socio-ecological systems, which typically define
resilience as ‘…the ability to absorb disturbances,
to be changed and then to re-organize and still have
the same identity (retain the same basic structure and
ways of functioning)’ (Brown et al. 2012, p. 534).

The cities engaged in the ACCCRN process
focused their activities on anticipating how their
city’s vulnerabilities will be exacerbated and
altered by climate change. Urban populations are
most affected by changing conditions, so climate
resilience strategies and actions needs to be devel-
oped to meet these serious climate impacts (Opitz-
Stapleton et al. 2009, p. 2). The Indian cities were
involved in two phases of the programme. While
Phase I was primarily concerned with the scoping
of cities, which subsequently led to selection of
cities for detailed assessments and resilience strat-
egy preparation, Phase II of the programme began
with three core cities of Surat, Indore and
Gorakhpur. TARU was chosen as the

implementing partner for Surat and Indore, and
Gorakhpur Environmental Action Group (GEAG)
as the implementing partner for Gorakhpur.
During Phase III of the programme, which was
termed as the replication phase, four more cities
were added to this initiative; Guwahati through the
national partner – TERI – and Shimla, Mysore and
Bhubaneswar through International Centre For
Local Environmental Initiatives (ICLEI) as the
implementing partners.

All the seven cities analysed here (Figure 1) are
medium sized cities with population ranging from
0.8 to 1.1 million, except Surat which has a popula-
tion of 4.4 million. Surat, Indore and Gorakhpur
were the core cities of the ACCCRN, being the first
of the three cities to be taken up. Later in the
next phase, Guwahati, Mysore, Shimla and
Bhubaneswar were added as the replication cities.

Gorakhpur has grown rapidly into an economic
and institutional hub in the region. However, the
city has been susceptible to floods and water logg-
ing due to multiple factors, such as being located at
a level lower than the River Rohin along which it is
situated, discharge of excess water from Nepal and
city’s bowl-shaped topography. Surat faces the
risks of both sea level rise and flooding. The Ukai
multi-purpose dam built upstream, 94 km from
Surat, was meant for flood control management,
irrigation and power generation. During the end
of the monsoons, when the dam is near to its
capacity, unexpected rains for three to five days
can create situations that result in forceful discharge
of around 36,811 cusecs (1.3 million cusec), thus,
leading to floods in Surat (TARU 2011a). During
the last two decades, Surat and the surrounding
metropolitan region has witnessed major floods.
Because Indore is also a major industrial hub in
western India, industrial demands are adding to
urbanisation pressures. Around 27% of the city’s
population currently lives in slums (Rajasekar et al.
2012). Out of these, significant proportions of the
slums are located along rivers and are prone to
floods. During the last decade, three flood events
(2002, 2005 and 2009) with increasing intensities
have taken place in the city (TARU 2011b). The
CRS, however, identifies water scarcity as the key
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problem that the city needs to address as an effect
of rapid population growth. Guwahati, the capital
of Assam, is an important candidate for the
ACCCRN initiative due to its pronounced climate
vulnerability, urbanisation pressures and its eco-
sensitive location. The city is surrounded by one
of the Ramsar notified wetlands, the Deepor Beel
which is under threat due to encroachment and
unplanned urban development of the city. The city
is prone to floods and landslides, and is located on
the earthquake belt. Mysore has a moderate climate
with summer temperatures ranging from 20°C to
35°C, while the winter temperatures remain in the
range of 12–30°C. The civic administration for the

city is managed by the Mysore City Corporation.
Shimla is a hill city spread on a ridge and its seven
spurs. Shimla features a subtropical highland cli-
mate as per the Köppen climate classification. The
city is one of the most popular hill stations of India.
Bhubaneswar is the capital city of Odisha. It has an
area of 135 km2, the largest city of the state and has
become the centre of economic and religious
importance in the region. Bhubaneswar is called
the Temple City of India because of the presence
of a large number of magnificent temples and its
architectural heritage.

Table 2 gives the summary profiles of the cities
taken up for this article.

Figure 1. The seven ACCCRN case study cities.
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3. Methodologies adopted

The study reviewed the technical aspects of the
methodologies through literature review and the
replication potential through a questionnaire sur-
vey of the ACCCRN partners and city stake-
holders.3 The literature review included the CRS
for Gorakhpur, Guwahati, Surat and Indore; the
Vulnerability Assessment Report and Climate
Projections Report of Gorakhpur; Phase II Report
of Surat and Indore (unpublished) and various
papers in peer-reviewed journals. The question-
naire survey for assessing the replication potential
was designed with the objectives of:

(1) understanding from the ACCCRN partners
the methodological and procedural details
in the cities where they have worked

(2) understanding the challenges and opportu-
nities that the partners have faced and their
views and experience for the scaling up
step

(3) learning about their city’s experience and
their views on the process and methodol-
ogy, data requirement and stakeholder
engagements conducted within the
ACCCRN process

(4) receiving inputs on how climate resilience
could be initiated in more and more cities
in India.

4. Overview of methodologies adopted in
Indian ACCCRN cities

The Urban Climate Resilience Planning Framework
(UCRPF)4 developed as part of the ACCCRN pro-
gramme paved the way for city-level resilience
planning exercises. It focused on (Moench et al.
2011):

● urban systems (the foundations on which
urban areas survive)

● urban agents (the diverse organisations that
make up the urban social environment)

● urban institutions (the rights, laws, regula-
tions and other social structures that mediate
relationships among agents and between
agents and systems)

● exposure to climate change.

Each of the ACCCRN cities undertook a set of
analyses to develop an understanding of the lin-
kages between urbanisation, climate change and
vulnerability. Urban growth projections, climate
impact and vulnerability assessments and various
sectoral studies were compiled to generate a CRS
(Brown et al. 2012).

While the Indian ACCCRN partners largely
used the core themes of the ACCCRN methodol-
ogy as the starting point of their resilience building
exercises, it was observed that different partners
tested different methodologies and used a combi-
nation of methods and tools to assess risk and
vulnerability in their respective cities and also for
the preparation of resilience strategies. The follow-
ing sections give a brief discussion on the meth-
odologies adopted in the seven ACCCRN cities in
India. A comparative review of the methodologies
adopted in the seven cities has also been discussed
(Table 3).

4.1. Gorakhpur

The Gorakhpur Risk Assessment and
Vulnerability Analysis was conducted as part of
Phase I of the ACCCRN initiative in India (GEAG
2009). GEAG was the primary agency involved in
this exercise with support from the Rockefeller
Foundation. GEAG’s exercise was based on exten-
sive stakeholder and community engagements
using shared learning dialogues (SLD) and PLA
tools. The Resilience Strategy addressed a number
of cross-sectoral issues in the city, water logging
being the primary one. Additionally, the strategy
also identified two pilot projects, which are being
implemented in the city with ACCCRN support.
The first pilot project was about implementing and
promoting ward-level micro-resilience planning in
one of the identified wards in the city and the
second pilot project was about implementing and
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promoting adaptive peri-urban agriculture in eight
surrounding villages of Gorakhpur city (ACCCRN
2013). The project involved establishing micro-
planning mechanisms in one of the critically
affected wards by waterlogging and other issues
related to lack of infrastructure and services. The
micro-resilience planning included addressing
multiple sectors, such as agriculture and liveli-
hoods, solid waste and drainage management,
water and sanitation, housing, health and educa-
tion in a smaller unit like a ward in the city. This
new micro-planning model was shared among
other wards in the city.

The project targets its activities at three levels:

(I) At the household level: Awareness crea-
tion on issues, such as integrated farming
and waste management. Flood resilient
constructions were carried out with
households.

(II) At the neighbourhood level: Community
groups were mobilised around issues of
common interest, such as health, sanita-
tion, drainage, drinking water, upgraded
housing and micro-credit. Technical sup-
port was provided to find the technical
solutions and climate-resilient agricul-
tural planning was done.

(III) At the ward level: The project engaged
with the ward-level committee on issues,
such as provision and maintenance of
municipal services and conservation of
natural water bodies.

4.2. Surat and Indore

In Phase II of the ACCCRN programme in 2009,
TARU as the implementing partner began the resi-
lience planning exercise in Surat and Indore. The
methodology for the ACCCRN project entailed a
detailed vulnerability analysis based on the sustain-
able livelihoods framework (SLF) developed by the
Department for International Development (DFID),
which was contextualised to analyse different
aspects of vulnerability and capacity (TARU

2010). As per the DFID’s SLF framework, sustain-
able livelihoods are based on five types of assets or
capitals, namely human capital, social capital, nat-
ural capital, physical capital and financial capital. In
its simplest form, the framework views people as
operating in a context of vulnerability (DFID 2001).
DFID’s SLF framework is based on the following
definition of livelihood:

A livelihood is sustainable when it can cope with
and recover from stresses and shocks, and main-
tain or enhance its capabilities and assets both
now and in the future, while not undermining
the natural resource base (Chambers & Conway
1992, p. 6).

GIS-based city-wide vulnerability assessment
was conducted to capture current vulnerability,
which led to detailed sector studies. In Indore,
impact studies were conducted for sectors, such
as urban health and environment, transport, water
security, energy security and green buildings. In
Surat, sector studies examined energy security,
water security, health impacts, environmental
impacts and flood risk management. Possible
future scenarios were developed and presented in
the CRS for Surat and Indore.

4.3. Guwahati

In Phase III of the ACCCRN programme in 2011,
TERI as the implementing partner began the resi-
lience planning exercise in Guwahati city. The key
steps involved in the process included a hazard
identification exercise on the basis of literature
review, city-level stakeholder consultation and an
analysis of the relevant secondary data (TERI
2013). Variables, such as topography, population
dynamics, socio-economic condition and land use
pattern, were studied to understand and identify
the vulnerable hotspots, sectors and communities
in the context of climate change impacts. For this
purpose, climate projections for 2030 at a resolu-
tion of 25 × 25 km were conducted for the region
to understand the change in temperature (mean,
min and max) and precipitation from the baseline.
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Based on this, adaptation and resilience options to
address these risks were identified and a main-
streaming plan was prepared.

4.4. Shimla, Mysore, Bhubaneswar

ICLEI, South Asia, joined the ACCCRN initiative
during the replication phase and took up the task
of replicating the ACCCRN process in the cities of
Shimla, Bhubaneswar and Mysore. The methodol-
ogy5 adopted by ICLEI was based on ISET’s
urban resilience principles (Moench et al. 2011;
Tyler & Moench 2012) developed for ACCCRN
and ICLEI’s own experience of working with the
cities. Unlike other cities, the methodology did not
rely heavily on climate projections or impact mod-
elling. The climate impact assessments for Shimla
and Bhubaneswar were derived from India’s 4 × 4
Assessment Report (MoEF 2010). For Mysore
city, IISC Bangalore’s assessment was used. The
analysis of urban systems included a detailed
study of the fragile urban systems and the risks
they would face due to climate change impacts
(Tewari 2013). Vulnerability hotspots were located
and sector-wise resilience actions were proposed
in the three cities.

5. Discussion: replication potential of the
technical components of ACCCRN
methodologies

In all the cities, the basic format of engagement
was same although the methodologies differed.
The difference in methodologies seems to have
arisen as a result of the following factors:

(1) Contextual difference between the cities,
such as the size of the city, geo-topographi-
cal features of the city, etc. For example,
Guwahati is situated on the banks of the
river and is located in a bowl-shaped valley
surrounded by hills, whereas Shimla is a
hill station in Himachal Pradesh.

(2) ACCCRN partner’s level of comfort with
the quantitative and qualitative assessments.

The partners used their methodologies as
per their specific experience and under-
standing of the issues related to climate
change. While in Gorakhpur, the vulnerabil-
ity and risk assessment were driven by par-
ticipatory, qualitative processes. In Surat,
the emphasis was given on quantitative
assessments using primary surveys and sec-
tor specific studies that detailed out impacts
of climate change on specific sectors.

(3) Availability of data and its quality. Most of
the Indian cities lack a unified database
management system. Few cities have started
building computerised databases but most
of the smaller cities still employ manual
means to store data. As a result, much
time is being spent by the partner organisa-
tion for collecting and managing data as per
the requirement of the resilience planning
exercise. In other cases, the exercise was re-
defined in view of the data gaps. For exam-
ple, in Shimla, Bhubaneswar and Mysore,
ICLEI conducted the resilience building
exercise based on the data that was avail-
able with the city government.

(4) Extent of city engagement in the process.
The process needed consultations from
stakeholders to be realistic and grounded
to the local realities, perceptions and
needs. It was, therefore, necessary that
the city level and the state level govern-
ment departments remain engaged on a
regular basis with the programme. The
extent of city’s engagement with the pro-
gramme had direct implication on the
achievement of desired objectives.

(5) The different timeframes under which
these studies were conducted for core
cities (2–2.5 years) and replication phase
cities (less than 1 year). The core cities of
Surat, Gorakhpur and Indore had a time-
frame of 2–2.5 years to conduct the assess-
ments as the programme was new and
initiatives for resilience framework were
still in the initial phase. However, the
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timeframe allotted for the replication cities
ranged from 9 months to 1 year, and hence
it affected the scope of the study.

As a result of a comparative review of methodolo-
gies adopted in the seven cities (Table 3), two basic
components emerge as a prerequisite to resilience-
building exercise in cities – risk assessment includ-
ing climate projections, vulnerability analysis and
sector studies and CRS preparation. Based on a
questionnaire survey of the ACCCRN partners,
the following observations and suggestions are
drawn for these two components with the purpose
of guiding the replication process in other cities.

5.1. Risk assessment

In case of Surat and Indore, though the primary
survey-based and GIS-driven vulnerability assess-
ment techniques were technically sound, they were
also data and time intensive. To perform such exer-
cise in other cities, it will require access to software,
techniques and skilled manpower which may or may
not be available. On the other hand, in Shimla,
Bhubaneswar and Mysore, the methodology was
adapted according to the availability of data in the
city. In Guwahati, the approach involved conducting
urban profiling to assess the current urban pressures
and deficiencies and this was then integrated with
the climate profiling to understand the current and
future climate-related vulnerabilities.

Use of local knowledge is an important com-
ponent of resilience planning and would be an
important asset for contextualisation and replica-
tion in other cities as well. This was observed in
case of Gorakhpur, where the local knowledge and
expertise was used for the vulnerability analysis
and associated sector studies, such as geo-hydro-
logical study. For this purpose, various PRA/PLA
tools were identified and were used for SLDs and
community consultations (Wajih et al. 2010).

In the context of climate projections, it was
observed that in some cities detailed projections
were conducted and formed an essential component
of the climate resilience planning process. In other
cities, the methodology did not rely too heavily on

these projections. This can be attributed to the
implementing partner’s own comfort levels and the
availability of data required for this kind of assess-
ment. The partners reiterated that to undertake such
assessments, skilled expertise is required which is
available only in few institutions across the country.
It was also observed that the climate modelling
exercise conducted used different time frames ran-
ging from 2015–2030 to 2045–2060 scenarios. The
authors feel that taking longer time frames might
make it difficult to align climate projections with the
planning process. Decision and policy timeframes
are often more immediate, 10–20 years at the long-
est and more local than the scales offered in climate
projection information (Moench et al. 2011).

5.2. City resilience studies

The CRS were developed as an outcome of the
risk assessment exercise. In the core cities, critical
sectors for intervention and pilot projects were
also identified in this stage. The CRS documents
outlined a framework of strategies that could be
adopted by cities to reduce their vulnerability and
for building resilience in response to the risks of
climate change. For core cities, the CRS docu-
ments helped in identifying the pilot projects
which were subsequently supported by the
Rockefeller Foundation for implementation.
However, there was no roadmap for the implemen-
tation of the whole CRS, except in Gorakhpur and
Guwahati, where a mainstreaming action plan was
also prepared by the partner TERI with an objec-
tive to integrate the CRS into the urban develop-
ment planning framework.

6. City stakeholder experiences

Apart from understanding the methodology
adopted by the cities, the objective of the ques-
tionnaire-based discussions with the key city sta-
keholders was also to understand their experience
with respect to the process that was adopted by the
respective partner organisation in their city.
Several issues and suggestions emerged from the
discussion, which can guide engagements in future
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replication cities. A more detailed discussion on
these experiences and challenges follows.

6.1. Motivation of the cities for planning for
resilience

Outcomes of the questionnaire survey revealed
that addressing present vulnerabilities seems to
be an equally important motivating factor for

cities to take up resilience planning exercises
apart from an understanding to climate proof
themselves to future climate impacts (Table 4).
In the ACCCRN context, most of the respondents
felt that the programme addressed the existing
problems and challenges of the cities in some
way. For example, in Surat and Gorakhpur flood-
ing and water logging is a thing of concern to the
municipal bodies. Similarly, in Guwahati, the city

Table 4. Responses from city stakeholders on motivation for their involvement in resilience planning exercise.

Core ACCCRN cities Replication phase cities

Gorakhpur Surat Indore Shimla Bhubaneswar Mysore Guwahati

Cities saw a
potential
funding
opportunity for
some of their
infrastructure
projects

✓ ✓ NA because there was no scope of pilot project being funded and
supported under the ACCCRN framework for the cities in
replication phase

Matched with the
larger vision of
the city

✓ ✓ ✓

Displays
proactive and
forward image
of the city

✓ ✓ ✓

The city
understands
the need to
climate proof
itself

✓ ✓ ✓ ✓

Deals with
existing
problems and
challenges of
the cities

✓ ✓ ✓ ✓

Availability of
funds (from
RF’s side) for
pilot projects

NA

Technical and
capacity
building
support/
backing
offered by
external
agents

✓ ✓ ✓ ✓

Source: Sharma et al. (2013).
Note: Shading indicates top responses.
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felt that the ACCCRN process would be able to
bring in a holistic approach to the urban
development planning paradigm in the city and
would help them tackle the problems arising out
of frequent floods considering its changing
patterns.

6.2. Methodology

The city respondents encountered certain chall-
enges in the methodologies adopted in their
respective cities (Table 5). These refer to under-
standing the methodology and the concepts, data
availability, climate projections and the extent of
stakeholder participation. The city stakeholders
felt that when the project started, there was very
little understanding of climate change and its inter-
linkages with various urban systems. This initially
posed a challenge in understanding the methodol-
ogy for the resilience building exercise being
undertaken as part of the ACCCRN initiative. It
was observed that awareness generation and capa-
city-building programmes to sensitise the city-
level stakeholders and practitioners could harness

support and buy-in as well as facilitate replication
exercises.

In terms of the risk assessment exercise, it was
felt by the respondents that conducting quantita-
tive and qualitative sectoral assessment could
prove to be relatively easier for the city-level
public agencies as they have data and expertise
on their respective subject. However, cities will
require continued support from external experts
while relating urban issues with climate science
and during the vulnerability analysis stage.

6.3. Data

As discussed above, most of the Indian cities do
not have a comprehensive database management
system due to which data acquisition is a challen-
ging process for any city-level planning exercises.
Respondents from all the seven cities faced similar
challenges during the vulnerability assessment
stage as the data was either not available at all
or, if available, was not in the required format and
scale (Table 5). It was observed that city-level data
repositories based on secondary data, focused

Table 5. Responses on challenges experienced with methodology and data.

Challenge experienced

Core ACCCRN cities Replication phase cities

Gorakhpur Surat Indore Shimla Bhubaneswar Mysore Guwahati

(a) Methodology

Understanding the
methodology and
concepts

✓ ✓ ✓ ✓

Inter-departmental
coordination

✓ ✓ ✓

(b) Data
Data was readily available ✓ ✓

Data was available only for
select few sectors

✓ ✓ ✓ ✓

Data support was minimum,
partners performed
individual assessments

✓ ✓

Source: Sharma et al. (2013).
Note: Shading indicates top responses.
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engagements and primary surveys are needed for
urban climate resilience planning.

6.4. Climate projections

The city respondents felt that the climate modell-
ing/projections need to be strengthened for a
robust resilience planning exercise (Table 6).
However, they also observed that currently the
cities do not have the capacity to conduct this
exercise on their own and will need external sup-
port in this regard. It was suggested that the cities
will benefit if this is taken up with support from
the government of India/state governments. It was
also suggested that this climate modelling exercise
should be accompanied with impact assessments
on urban sectors.

6.5. Participatory component

The levels of participation varied from city to city
in the ACCCRN process. The city stakeholders
felt that the participatory component of the meth-
odology should be strengthened to utilise local
knowledge and to integrate the cities’ vision and
perceptions into the resilience planning exercise
(Table 6).

In terms of community engagement the city
respondents felt that there was partial engagement
of the community in the process. This was mainly
limited to the initial stages to seek inputs on iden-
tifying the primary risks and to an extent for the

implementation of the pilot projects in the core
cities. However, both partners and city stake-
holders were not sure how and to what extent
this engagement could be strengthened. It was
felt that the process was too technical and it
might not be feasible to involve communities in
the intermediary stages and this will be a time
consuming process. Some of the stakeholders felt
that a more intensive community engagement may
lead to deviation from the objective of the exer-
cise. This was attributed to the observation that
many a time the discussants tend to deviate to
topics and issues which are beyond the scope of
the exercise, which defeats the purpose of the
discussion.

6.6. Implementation support

The city stakeholders were questioned on the kind
of support the cities will require for initiating
action on climate resilience. It was observed that
in absence of any policy/statutory backing, it
would be a challenge to implement the resilience
strategy completely. It was pointed out that unless
climate change is part of the mandate for munici-
pal corporations, any resilience planning exercises
would be seen as an additional burden. The stake-
holders suggested that the climate action should be
initiated at the city and state levels.

The respondents stressed the need for capacity
building support as well as policy and financial
support. It was also emphasised that there is a

Table 6. Responses on components of the methodology to be strengthened.

Core ACCCRN cities Replication phase cities

Gorakhpur Surat Indore Shimla Bhubaneswar Mysore Guwahati

Climate modelling/
projections part

✓ ✓ ✓ ✓

Sectoral studies ✓ ✓

Participatory
components

✓ ✓ ✓ ✓ ✓

Source: Sharma et al. (2013).
Note: Shading indicates top responses.
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need for building technical expertise and acquiring
skilled manpower both at the urban local body
(ULB) as well as at the state level (Table 7). The
importance of toolkits and capacity building pro-
grammes for cities was highlighted in this regard.

6.7. Finance

There are no financing mechanisms marked curr-
ently for urban climate resilience at the city or
the state level in India. The respondents sugg-
ested a range of financing options for replicating
resilience planning exercises in Indian cities.
These included resource allocation by national
and state governments and facilitating direct
funding from multilateral/bilateral sources for
implementation of infrastructure projects at the
city level.

It is felt by the authors that budget analysis of
various public agencies including municipal cor-
porations at the city level, as part of the CRS, will
help in formulating a finance mobilisation plan for
resilience building.

7. Key lessons drawn from the ACCCRN
experience – pointers for replication

The study captured the inputs of those who spear-
headed the methodology and were involved in the

process and will ultimately implement the pre-
pared strategies. These include the technical con-
sultants and the city stakeholders.

7.1. Awareness and capacity building

If resilience planning is to be attempted in other
cities and the cities have to lead the effort by
themselves, the first step would be to extensively
build capacities of various stakeholders. In
ACCCRN this task was taken up by ACCCRN
partners who engaged with the city officials and
other city stakeholders at various stages of the
programme. For greater benefit, however, it is
recommended that toolkits, guidelines and training
programmes should be developed for cities so that
they are well equipped to take up the resilience
planning. The toolkits may give guidance on the
following:

(1) conducting risk assessments
(a) urban profiling
(b) vulnerability assessment
(c) sectoral impact studies

(2) data collection and management (formats,
frequency, timeframe)

(3) mechanisms for including participatory
components and identifying relevant
stakeholders

Table 7. Responses on the required support needed by the city to initiate climate action.

Core ACCCRN cities Replication phase cities

Gorakhpur Surat Indore Shimla Bhubaneswar Mysore Guwahati

Capacity building ✓ ✓
Policy mandate ✓ ✓ ✓
Skilled manpower ✓
Financial support ✓ ✓
Community
participation

Technical
expertise

✓ ✓

All ✓ ✓ ✓ ✓

Source: Sharma et al. (2013).
Note: Shading indicates top responses.
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(4) formulation of CRS and prioritisation of
adaptation projects.

Once an awareness is created of the implications
of climate change on urban areas and the recogni-
tion of the importance of integrating resilience
planning with the urban planning process, it will
not be difficult to extend this process to more and
more cities.

While the required capacity generation would
take time as it has to be targeted at multiple levels,
the actual risk assessments for climate impacts at
urban scale has to be facilitated amongst the
ULBs.

7.2. Methodology

The methodology should be such that a city can
conduct quick and easy assessment of their risk
and vulnerability to climate impacts considering
the time, capacity and absence of supporting poli-
cies with the city government. This is suggested
because in ACCCRN, while the project duration
for core cities ranges from 1.5 to 2 years, the time
frame allotted to replication cities was too less
ranging from 9 months to 1 year only. Based on
the experience of the ACCCRN cities, the follow-
ing recommendations at various stages of resili-
ence planning exercise are proposed.

7.2.1. Risk assessment

7.2.1.1. Climate projections. The cities can ana-
lyse past climate trends in-house. They require
external support for climate projections and
detailed modelling exercises. The state govern-
ment could commission detailed studies and dis-
seminate the outcomes to the cities and maintain a
repository of the climate modelling results.

7.2.1.2. Vulnerability assessment.

● This stage would require some toolkits and
guidelines, which will assist cities to con-
duct urban profiling and vulnerability
assessment. Climate projections, as

suggested earlier, would also require some
external support.

● Local knowledge and expertise should be
integrated into the process to ascertain that
the local priorities and problems at the
grassroots level are addressed.

● Separate toolkits/questionnaires/primers
should be developed to involve community
in the process.

7.2.1.3. Sectoral impact studies. Sectoral impact
studies should be conducted to understand the
risks across sectors. Sectoral studies involve a
detailed spatio-temporal analysis to provide a
strong basis for detailed project report (DPR)6

preparation and prioritisation of required
interventions.

7.2.2. City resilience strategy.

● Resilience is a continuous process, and
therefore it is important to identify actions
in the short, medium and long-term context
and to have mainstreaming action plans for
implementation of the overall CRS.

● Key adaptation projects should be identified
for implementation and require preparation
of DPRs for potential funding. Alternative
financing options should also be considered.
This area has not yet been explored under
the ACCCRN framework and needs to be
developed for replication of the process in
other cities.

The experience from ACCCRN cities has revealed
that city authorities should prevent poor quality
data, which prevents them conducting accurate
and useful calculations and assessments of the
climate risks and associated vulnerability on var-
ious urban sectors.

Hence, it would be beneficial to develop toolk-
its for guiding the city authorities on data upkeep
and management. The proposed toolkit should
also have a component on the type of data, the
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frequency of data and the timeframe within which
the data will be essentially required. For example,
for the climate trend analysis the climate data of at
least 30 years is required. The city that proposes to
plan for resilience would have to maintain and
regularly update the required database through a
database management system (DBMS).

While data feeds into the more technical part
of the assessment, a lot of crucial and practical
information comes from stakeholders. Resilience
building strategies have shown very clearly that
there needs to be a strong participatory component
to a resilience exercise. The city respondents laid
stress on strengthening this component of the
methodology. Based on the city context, appropri-
ate representation of all types of stakeholder
groups should be ensured.

7.5. Institutionalisation

There is a strong need to institutionalise the resi-
lience building process at the city level. Because
climate resilience would have implications for var-
ious sectors, such as urban development, resource
management, disaster management, environmental
management and conservation, the range of the
task would actually go beyond ULBs.
Recognising that resilience actions like adaptation
projects are embedded within an institutional sys-
tem which may have particular goals (Cannon &
Müller-Mahn 2010), resilience building may be
integrated to the existing institutional system or
could also seek to promote or bring in new sys-
tems at places that support resilience projects’
implementation. Therefore, the cities would have
to identify the relevant stakeholders and build in a
process whereby regular consultations with stake-
holders and inter institutional coordination are
materialised. A separate cell could be constituted
in the municipal corporation for this purpose. This
cell could have ex officio representatives from
relevant city-level sectoral departments and state
line departments. The cell could be chaired by the
divisional commissioner, with the municipal com-
missioner as the member-secretary, to ensure inter-
departmental coordination, communication and

engagement of various city-level and state line
departments. In the absence of institutionalisation
and vetting of responsibilities, the agenda for resi-
lience planning may be subsumed within the reg-
ular development priorities of a municipal body.

7.6. Policy and implementation support

The experience from ACCCRN has also proved
that the new cities would need support in terms of
capacity, policy and finance from the state govern-
ment for the implementation of the resilience strat-
egy. While all the ACCCRN cities engaged in the
process showed utmost interest in the process; how-
ever, complete adoption and implementation of the
same was not possible for them considering the
lack of funds and a clear mandate from the state
government. The cities wanted state government
approval for implementing the resilience strategy,
even for partial implementation. Therefore, policy
and mandates at state and national level are needed
for long-term sustainability and complete success of
this initiative. A mandate from state governments,
either linked with the respective state action plans
on climate change or the state environment or urban
development policy, would go a long way in ensur-
ing action by the urban areas to address climate
change impacts. A national government policy
would permit the state as well as the cities to initiate
resilience building efforts. It is important, however,
that each of these policies or mandates are defined
clearly and propose a detailed ecosystem of imple-
mentation, financing and institutional responsibil-
ities. Extensive replication would only be possible
when the governance systems are designed,
updated and channelized towards the goal of resi-
lient cities.

8. Conclusion

The seven-year ACCCRN initiative has introduced
the concept of urban resilience planning in
selected Asian cities. With the expansion of the
network to more and more cities, it is now impera-
tive that the learning and experiences of the pio-
neer ACCCRN cities feed into this scaling up and
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replication process. This article brings about the
critical issues for replication of ACCCRN process
and methodology, based on the experiences of the
partners and city stakeholders from the Indian
ACCCRN cities. The discussions and recommen-
dations are aimed at guiding the resilience plan-
ning exercise in cities that may choose to follow
this in future. The article particularly makes
recommendations to cities on the prerequisites
and key features of the methodologies to be
adopted for developing climate resilience plans.
For enabling these exercises, the need for reforms
in the policy and institutional arrangements has
also been highlighted. Besides this, capacity build-
ing measures (like toolkits), climate projection
analysis and data management systems need to
be developed at the city level to inform decision-
making and for developing resilience strategies.
Interviews and interactions with the city partners
and city officials are needed to develop a strong
policy mandate at the national and state level for
formulation and implementation of the city level
climate resilience strategy.
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Notes
1. This article is based on a research study entitled

‘Urban resilience: A review of the methodologies
adopted under the ACCCRN initiative in Indian
cities’. The detailed working paper on the study
has been published by IIED, London, as part of
the ACCCRN Working Paper Series and can be
accessed at http://pubs.iied.org/pdfs/10650IIED.pdf

2. The initiative has now been extended up to 2016.
3. These include officials from the municipal cor-

poration and other public agencies, academics,
local subject experts and representatives from
non-government/private sector who were involved
in the ACCCRN initiatives in their respective
cities.

4. The Urban Climate Resilience Planning Framework
(UCRPF), developed by ISET and Arup, focuses on
resilience as a goal that is not merely responsive to
predicted climate impacts, but also fosters proactive
and systemic approaches to face unexpected and
indirect effects of global change.

5. The vulnerability assessment studies/resilience
strategies for Shimla, Mysore and Bhubaneswar
have not yet been published. This discussion is
based on interviews with the implementing partner,
ICLEI.

6. The DPR is an essential step in planning for infra-
structure development and service delivery.
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